Extracellular signal-regulated kinase (ERK) and nitric oxide synthase mediate intrathecal morphine-induced nociceptive behavior.
Intrathecal (i.t.) administration of morphine at a high dose of 60nmol into the spinal lumbar space in mice produces a severe hindlimb scratching followed by biting and licking. Nitric oxide (NO) is thought to play an important role in signal transduction pathways that enhance nociceptive transmission in the spinal cord. The present study was designed to determine whether high-dose i.t. morphine could influence the activation of the extracellular signal-regulated kinase (ERK), a mitogen-activated protein (MAP) kinase in neuronal nitric oxide synthase (nNOS) and inducible NOS (iNOS) activation. Both 7-NI and TRIM, selective inhibitors of nNOS, resulted in a dose-dependent inhibition of high-dose i.t. morphine-induced behavior. The selective iNOS inhibitor W1400 in relatively large doses inhibited in a non dose-dependent manner. The i.t. injection of morphine evoked a definite activation of ERK in the lumbar dorsal spinal cord. Behavioral experiments showed that U0126 (0.5-2.5nmol), a MAP kinase-ERK inhibitor, dose-dependently attenuated the behavioral response to i.t. morphine. In mice treated with high-dose morphine, 7-NI was very effective in blocking ERK activation, whereas W1400 had no effect. Taken together, these results suggest that the behavioral response to high-dose i.t. morphine may be triggered by the nNOS-ERK pathway in the dorsal spinal cord.